Risk assessment in skin gene therapy: viral-cellular fusion transcripts generated by proviral transcriptional read-through in keratinocytes transduced with self-inactivating lentiviral vectors.
Cutaneous gene therapy can be envisioned through the use of keratinocyte stem cell clones in which retroviral genotoxic risks can be pre-assessed. While transactivation of cellular genes by the retroviral long terminal repeat enhancer has been proven in experimental and clinical settings, the formation of chimeric viral-cellular transcripts originated by the inefficient termination (read-through) of retroviral transcripts remains to be studied in depth. We now demonstrate the widespread presence of viral-cellular fusion transcripts derived from integrated proviruses in keratinocytes transduced with self-inactivating (SIN) retroviral vectors. We have detected high molecular weight RNAs in northern blot analysis of retroviral vector expression in individual cell clones. Characterization of some of these transcripts revealed that they originate from genes located at the proviral integration sites. One class of transcripts corresponds to fusions of the viral vectors with intronic sequences, terminating at cryptic polyadenylation sites located in introns. A second class comprises fusion transcripts with coding sequences of genes at the integration sites. These are generated through splicing from a cryptic, not previously described donor site in the lentiviral vectors to exons of cellular genes, and have the potential to encode unintended open reading frames, although they are downregulated by cellular mechanisms. Our data contribute to a better understanding of the impact of SIN lentiviral vector integration on cellular gene transcription, and will be helpful in improving the design of this type of vectors.